Rhodamine-conjugated capsular polysaccharides isolated from Rhizobium japonicum 61A76NS were used to examine binding between the labeled polysaccharides and soybean roots. Fluorescein-labeled polysaccharides were not satisfactory because soybean root hairs autofluoresce in the fluorescein region.
The recognition process between Rhizobium japonicum and soybeans, which results in infection and subsequent nodulation, is not well understood. Many of the recent studies have involved the use of fluorescent techniques to identify host-strain interactions between Rhizobia and legumes (1) . For example, Dazzo and Brill (2) used fluorescein-labeled capsular polysaccharides isolated from R. trifolii to study the role capsular polysaccharides play in the recognition process between R. trifolii and white clover. Because of the strong autofluorescence of soybean roots in the fluorescein region (-480 nm of the light spectrum), fluorescein-labeled polysaccharides did not prove to be useful in preliminary experiments for studying the interactions of R. japonicum with soybean root hairs. This paper describes the use of the fluorescent dye rhodamine for circumventing the problem of autofluorescence.
Rhizobium cells were grown in HMG (4) broth cultures (5-day-old liter cultures) to early stationary phase at 28.5°C on a shaker. The HMG was modified to contain 10 g of gluconate instead of 5 g. The cells were harvested by centrifugation at 27,000 x g for 1 h.
The neutral capsular polysaccharides from R. The seed coat of Glycine soja (wild soybean) was removed, and the seeds were surface sterilized with concentrated H2SO4 for 10 min at room temperature. The seeds were germinated on sterile water-agar plates at 280C. Four-to 5-day-old seedlings were placed in a Delong flask containing phosphate-buffered saline (pH 7.2) and fluorescein-or rhodamine-conjugated neutral capsular polysaccharides (1 mg/ml) from R. japonicum 61A76NS and incubated for 1 h. After incubation, the seedlings were rinsed with fresh phosphate-buffered saline (pH 7.2) and sectioned with a sharp scalpel. The sections were mounted in phosphate-buffered saline-glycerol (4:1) on glass slides and fitted with cover slips. The slides were examined by fluorescent microscopy for binding of the fluorescein-and rhodamine-labeled capsular polysaccharides to soybean root hairs by using a Leitz fluorescence microscope equipped with an HBO lamp, KP500 exciter filter, and two barrier filters (K510 and K530) for fluorescein and with a green exciter filter (SS546) and two barrier filters (K570 and K580) for rhodamine. Figure 1A shows fluorescein-labeled capsular polysaccharides bound to soybean root hairs. In  Fig. 1B , rhodamine-labeled neutral capsular polysaccharides are bound to the tips of soybean root hairs. Note the intolerable amount of autofluorescence in the fluorescein region of soybean root hairs. Rhodamine-conjugated polysaccharides can be used because of the lack of autofluorescence by soybeans in the rhodamine region (.610 nm of the light spectrum).
